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Claim Annfendments 

1. (Once Amended) A method for making fonnatiQn evaluation determinations 
e valuating ' formation rfltttds^ comprising: 

acquirmg a nuclear magnetic resonance measurement of an earth formation: 
acquiring a dielectric measuremen t of the earth formation : and 
determining an oil volume fraction of the earth fomiation firom a com^bination 
of thife nuclear magnetic resonance measurement and the dielectric measurement. 

2. (Original) The method of claim 1, wherein the nuclear magnetic resonance 
measurement comprises at least one spin echo aitnplitude. 

3. (Original) The method of claim 2, wherein the acquiring the unclear magnetic 
resonance mjeasurement uses a polarization time sufficiently long so that nuclear spins are 
substantially polarized. 

4. (Original) The mefliod of claim 1, wherein the dielectric measurement comprises an 
electromagnetic wave phase shift. ' 

5. (Original) The method of claim 1, wherein the formation fluids con^rise fluids in a 
formation traversed by a borehole drilled with a water-based drilling fluid 

6. (Original) The method of claim 5, wherria the acquiring the nuclear magnetic 
resonance measurement and the acquiring the dielectric measurement are performed while 
drilling, 

7. (Original) The method of claim 5, further comprisii^: 

detemiining a wat^-filled porosity fix>m the dielectric measurement; 
determining a total formation porosity &om the nuclear magnetic resonance 
measurement; and 

determining an oil-filled porosity by subtracting the water-fiOQed porosity fix>m 
the total formation porosity. 
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8. (Origitial) The method of claim 5, wherein the dielectric laeasurement comprises an 
electromagaetic wave attenuation. 

9. (Original) The method of claim 8, furdier comprising: 

detexziuning a total fotmation porosity firom the nuclear magnetic resonance 
measurement^ and 

calculating a salinity of a brine in the foimation based on the total fomiation 
porosity and a known aqueous phase attenuation function with respect to the salinity and a 
formation temperatujre. 

10. (Original) The method of claim 1, wherein the formation fluids comprise at least one 
sample withdrawn firom a formation traversed by a borehole, and a sum of an oil 
volume j&action and a water volume fraction is taken to be one. 

1 1 . (Origmal) The method of claim 10, further comprising: 

determining a total volume of the formation fluids firom Ihe nuclear magnetic 
resonance measurement; 

determining the water volume fi:action of the formation fluids firom the 
dielectric measurement; and 

determining lhe oil volume firaction of the formation fluids by subtracting the 
water volume firaction of the fbxmation fluids firom die total volume of the formation fluids. 

12. (Origmal) The metibiod of claim 10, wherein tibie dielectric measurement conq)rises an 
electromagnetic wave attennatioiL 

13. (Original) The method of claim 12, further comprising calculating a salinity of a biine 
in the sample based on a total volume of the fomiation fluids and a known aqueous 
phase attenuation fimction with respect to the salinity and a fluid tempetatuie. 

14. (Once Amended) A method for making formation evaluation determinations 
o^ahi a ting - a volum e of formation fluidc, comprising: 
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acquirijDtg a nuclear magnetic resonance measuremen t of an earth foimation: 

acquiring a dielectric measuremen t of the earth formation : 

acquiring a bulk density measuremen t of the earth formation : aad 

fnrminpr a. gfet n f linear response equations representing a resenroir fluid model: 

and 

solving a-^e set of linear response equatioxxs r e pr e senting a rooonToir - fluid 
medel to determine fractional fluid volumes of the earth foimation from a combination of t he 
nuclear magnetic resonance measurement, the dielectric measurem^t} and the bulk density 
measurement 

15. (Original) The method of claim 14, wherein the reservoir fluid model comprises a 
representation of a hon-gas bearing formation, the fractional fluid volumes comprise a 
water volume fraction, an oil volume fraction, and an oil-based mud filtrate volume 
fraction, and the set of linear response equations comprises: 

a nuclear magnetic resonance response equation that defines a total volume of 
the formation fluids with respect to the oil volume fraction, the water volume fraction* and the 
oil-based mud filtrate volume fraction. 

a dielectric response equation that defines an electromagnetic wave travel time 
with respect to the oil volume fraction and an oil travel time, the water volume fraction and a 
water travel time, and the oil-based mud filtrate volume fraction and an oil-based mud filtrate 
travel tinie; and 

a density response equation that defines the buUc density with respect to an oil 
density and the oil volume fraction, a water density and the water volume fraction, and an oil- 
based mud filtrate density and the oil-based mud filtrate volume firaction. 

16. (Original) The method of claim 15, wherein the formation fluids comprise fluids in a 
foimation traversed by a borehole drilled using an oil-based drilling fluid, the 
electromagnetic wave travel time is a foxmation electromagnetic wave travel time, the 
bulk d^isity comprises a formation bulk density, the total volume of the foimation 
fluids comprises a total formation porosity, the oil volume firaction comprises an oil- 
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filled porosity^ the water volume fraction comprises a water-filled porosity, and the 
oil-basod mud filtrate voliune fraction comprises an oil-based mud filtrate porosity. 

17. (Original) The method of claim 16, wherein the oil-filled porosity and the oil-based 
mud filfzate porosity ate inseparable and the reservoir fluid model comprises a water 
phase and a combined oil and oil-based mud filtrate phase. 

18. (Original) The method of claim 16, wherein the dielectric measurement comprises a 
measurement of a complex dielectric constant of the formation. 

19. (Original) The method of claim 16 jRxrther comprisii^ calculating a salinity of a 
connate water in the formation based on the total formation porosity and a known 
aqueous phase attenuation function with respect to the salinity and a fonnation 
temperature. 

20. (Original) The method of claim 15, wherein the formation fluids comprise at least one 
sample taken fi"om a formation traversed by a borehole, and a sum of the oil volume 
fraction, the water volume fraction, and the oil-based mud filtrate volume fraction is 
taken to be one. 

21. (Original) The method of claim 20, wherein the at least one sample is withdrawn such 
that it comprises substantially native fonnation fluids and the oil-based mud filtrate 
volume fi:action is zoro. 

22. (Original) The method of claim 14, wherein the reservoir fluid model comprises a 
representation of a gas-bearing formation, the fi:actional fluid volumes comprise a gas 
volume fiaction, a wat^ volume fraction, and a gas-corrected total volume, and the set 
of lii:Lear response equations comprises: 

an nuclear magnetic resonance response equation that defines the total volume 
of the formation fluids with respect to the gas volume fraction, a water volume fraction^ and a 
gas-coirected total volume; 
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a dielectric response equation IJxat is adapted for the gas-beaiing foimation by 
defining an electromagnetic wave travel time with respect to the gas volume fraction and a 
gas travel tiiae, the water volume fraction and a water travel time, and the ga5-correoted total 
volume and a gas-coirected travel time; and 

a density response equation that is adapted for Hxe gas-bearing fotxnation by 
defining the bulk density measurement with respect to the gas volume fraction and a gas 
density/ the water volume fiction and a water density^ and the gas-corrected total volume and 
a gas-corrected total density. 

23. (Original) The method of claim 22, wherein the fonnation fluids comprise fluids in a 
fonnation traversed by a borehole, the electromagnetic wave travel time is a fonnation 
electromagnetic wave travel time, the bulk density comprises a formation bulk density, 
the total volume of the formatioix fluids comprises a total formation porosity, the gas 
volume fraction comprises a gas-filled porosity, the water volume firaction comprises a 
water-filled porosity, and the gas-corrected total volume comprises a gas-corrected 
total fonnation porosity. 

24. (Original) The method of claim 22, wherein the foimation fluids comprise at least one 
sample taken fi-om a formation traversed by a boi^hole, and a sum of the gas-filled 
porosity and the water-filled porosity is taken to be one. 

25. (Withdrawi) 

26. (Withdrawn) 

27. (Withdrawn) 

28. (Once Amended) A method for making foimation evaluation determinations 
OToluating a foimation travorcod by a borehole , comprising: 

acquiring a nuclear magnetic resonance measuremen t of an earth formation: 
acquiring a dielectric measurement of the earth fonnation: and 
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detrnnining a rock-matrix travel time associated with the earth fbimation from 
a combination of t he nuclear magnetic resonance measiirement and the dielectrio 
measurement. 

29. (Original) The method of claim 28, further comprising determining a rock-matrix 
travel time log as a function of borehole depth. 

30. (Once Amended) A method for evaluating detennininp a gas fractional volume in a 
gas-liqiiid sample, comprising: 

acquiring a bulk density measuremen t of the gas-liouid samnle: 

acquiring a nuclear magnetic resonance meaAtiremeTi t of t>ie p aj^-ligniH gAmpTf=>; 

and 

determining the gas fractional volume of the gas-liauid sample from_a 
combination of the bulk density measurement and the nuclear magnetic resonance 
measurement 

31. (Original) The method of claim 30, fiiither comprising computing a density porosity 
from the bulk d^ty measurement and a fluid density, and wherein the determining 
the gas fractional volume is performed using the density porosity and the nuclear 
magnetic resonance measurement 

32. (Once Amended) A method for retaking formation evaluation determinations 
e valuating a formation tmversod by a boroholo , comprising: 

acquiring a dielectric measuremen t of an earth formation: 
determining a dielectric-derived water volum e of the earth fomiation from the 
dielectric measurement; 

acquiring a suite of nuclear magnetic resonance measurement s of the earth 

fomiation: 

deriving a water volume of the earth foiroation and an apparent heavy oil 
volum e of the earth fonnation from the nuclear magnetic resonance measurements; and 
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comparing the dielectric-derived water volume with the nuclear magnetic 
resonance derived water volume and the apparent oil voliime to produce a true heavy oil 
volume of the earth formation. 
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